(WA & S

SilSo

2y — 1FY-IOY amiio AF+e leg ) o)lods ) il AF Ly o5lecd (33 5 oKl

DOI: 10.22034/jmeut.2021.10871 - Jols’

duads dilolw 0 (6 35 54 (gl 9 g STS g (o lo S S alobo (Yl 9 (gloyS HLd) (o) y

mr_assari@yahoo.com <yl 51« Js855 ¢ Js850 ;oulis guim Srio oBiasls (Sl pwaige oaSiils o Ltils e*‘s)l.@.c L»é) S0

Js850 ¢ Js850 Hould i caio oBaily (SLlSe (pwiige 0aSisls (gl

amirebneabbas@gmail.com. | |

wbe ol ol

onS

oo 1 aig oolatul Bua b g5 Sislgn ol )8 Sl plolids aslllas ol jo cwl gl )l Lo ans ailobus o ppe o i5u 5l (S ple S oS dolee
ool a8 5 ploxil Anysys CEX 1331 0 5 5l oolaal b gle S oSaddols ole )3 13, g5le and o >l b 5l ey nlply ol connl 3l las (slg
Aspen >,k sla 581 o5 aliwgs a5 ol pias ol Gl JLad 5 YU Gles Jolis o> Lyl i sl ol SoSaole cpl o Slae plulid Sl Boa
b ool 5550 Slowlme Jow lal (28,5 olowil by g0 b a8 F & jso (b Como iomiw ] Caway Ansys CFX )58l ¢ sle Jud=s 3 HTRI 4
I3 605 5 o5 lenlors 2L Saliss B, b o 31 055 50 3] ool bt o 0,5 il Al shaiia I alSnlejl gl 4 sl
&l ks 9,90 sles B sass u.:ni) 55 b e 00 Blas Lad gl ad § s olb ol lis mlt s 5 anslie g eud o lel
eSS v 2o Gbos wals pbml Glo s mlbs s u*-"L’ lypY LS Jobs wilgs oo (o8l ol Gulal o g sl amys 20 £l sbojl8
T a4 Soop i )5 Sl 3 Sl 50 A5 Y 5l jeee 5l e Ay G JLad Sl el odle wols lis Gugandis 4z 0 B¢ 1) Salole
ol Cws s S Aolie (09,9 ,Lid

ANSYS Aspen HTRI ¢ Slaslre SYlas Salins « olo )5 oyS aloles (glis)| o 4t 1 goudS (gojlg

Thermal and fluid flow analysis for air-cooled heat exchanger in high altitude engine

test facility
M. R. Assari Faculty of Mechanical Engineering, Jondi Shapour University, Dezful, Iran
A. Ebn Abbas Faculty of Mechanical Engineering, Jondi Shapour University, Dezful, Iran

Abstract

The heat exchanger is one of the most important parts of the Altitude Engine Test Facility. In this regard, it is necessary to identify
the Air-Cooled heat exchanger to optimally use the ambient temperature conditions. In this study, after designing, thermal heat
exchanger simulation was performed. The ultimate goal is to identify the performance of this heat exchanger for the specific
conditions of high temperature and low pressure of this system based on the sizes provided by the design software Aspen and HTRI
and simulation results of ANSYS CFX. The design accuracy of this study was carried out in two ways. At first, the validity of the
computational model was confirmed by reference to experimental results from a similar geometry. Then, the results of two designing
software were compared with the computational fluid dynamics method which validated in the previous step. The results showed
that the design was suitable and can provide the required heat transfer for the most critical current flow of high temperature gases in
650 °C and 50 mbar pressure which was based on actual conditions. The results of the study confirmed the temperature of 50 °C at
the output of the designed heat exchanger. In addition, the pressure drop for hot gases on the pipe side after passing through 3 passes
in critical operating condition was found to be close to 5% of inlet pressure.

Keywords: AETF, HTRI, Aspen, ANSYS, CFD, Air-Cooled Heat Exchanger.
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13 Air-side heat transfer coefficient
14 Overall heat transfer coefficient
' Heat Duty

'® Buckingham-Pi Theorem

17 Simulation

18 Colburn factor

19 Reynolds number

20 Eckels
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! Air Inlet Pre-Filter

2 Air Flow Meter

? Electronic Heater

* Air Flow Straightener

* Low Pressure Engine Test Chamber
¢ Exhaust Gas Diffuser

7 Exhaust Gas Cooling System
$ Vacuum System

° Exhaust Noise Suppressor

1 Micro Gas Turbine

! Recuperator

12 Offset Strip fins
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2 Tube Alignment

% inline tube alignment

4 wavy fin-and-tube heat exchangers
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! Transport phenomena
2 Mass Transfer

* Energy Transfer

4 Momentum transfer

* Tetrahedron
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Grid Independency
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